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[0 0 6 6] ^e>tc, 02*^?). IB^MS!jji5(DMJ¥a

^i^APJ-ti:. ^<7)MJ¥aA'iBB@ji4cDMi¥dtD3m±
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Jt-e^t?. ^^:&iiijnasii§$n^i\ f^^-s. IB®

liS!]ii5cDMff^«06^tr^{b$^J:fc±I^T^fe. ^nx
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fc. |glOf§mS3. IB^S4. IB^ffiSf]S5. ^2
6 $5 1 OS*fii 7 A^5>^5»SM*'5^
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.



(11) #M 2 0 0 2 - 2 6 9 8 1 2

2 btcfcnt§M#lgiii:^;l/-r2 cfcfett§€^igiH

ji^fiicM^ff^li^Loo. 7yF2 bfcJ:tf^VL/-y
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e.3iV^gP^^^:S:D. il'D^2(D^SSm^K*5l/^Tt±. il
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(54) OPTICAL RECORDING MEDIUM AND METHOD FOR MANUFACTURING

THE SAME

(57)Abstract:

PROBLEM TO BE SOLVED: To provide an optical recording medium in which

the latitude for designing an optical disk is increased, the signal characteristics in

the recording layer in the recesses and projections of lands and grooves can be

kept in a preferable state and high reliability can be obtained.

SOLUTION: A layered film of a first dielectric layer, recording layer, recording

assistant layer, second dielectric layer and first reflecting layer successively

deposited is formed on a disk substrate having groove tracks with recesses and

projections formed on at least one principal surface. Then a UV-curing resin

layer is formed to cover the layered film. The film thickness (a) of the recording

assistant layer is controlled to satisfy the relation of d/4<a<3d, and preferably

d/2^a^2d with respect to the film thickness (d) of the recording layer. The order

of depositing the layers in the layered film may be reversed, and in the case of

reversed order, a light transmitting sheet is disposed with an adhesive layer

interposed to cover the layered film.
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CLAIMS

[Claim(s)]

[Claim 1] The recording layer constituted possible [ record of an information

signal ] by irradiating a laser beam on the field in which irregularity was prepared

in one [ at least ] field of a disk substrate, and the irregularity of the

above-mentioned disk substrate was prepared. The optical record medium

characterized by materializing d / 4< a<3d when it is the optical record medium

with which the cascade screen to which the laminating of the record auxiliary

layer which adjoined the above-mentioned recording layer was cam'ed out at

least was prepared, thickness of the above-mentioned recording layer is set to d

and thickness of the above-mentioned record auxiliary layer is set to a.

[Claim 2] The optical record medium according to claim 1 characterized by the

above-mentioned recording layer being constituted possible [ record of the

above-mentioned information signal ] by change in at least two conditions of

changing reversibly.

[Claim 3] The optical record medium according to claim 1 characterized by the

above-mentioned recording layer consisting of a phase change ingredient



constituted by the phase change of a crystal phase and an amorphous phase

possible [ record of the above-mentioned information signal ].

[Claim 4] The optical record medium according to claim 1 with which the laser

beam used for record and/or playback of an information signal is characterized

by being constituted so that the above-mentioned recording layer may in^adiate

to the above-mentioned cascade screen from the side in which the

above-mentioned disk substrate exists.

[Claim 5] The optical record medium according to claim 4 characterized by

carrying out the laminating of the 1st dielectric layer, above-mentioned recording

layer, above-mentioned record auxiliary layer, 2nd dielectric layer, and 1st

reflecting layer one by one, and consisting of sides with the above-mentioned

cascade screen near the field in which the above-mentioned irregularity of the

above-mentioned disk substrate was prepared.

[Claim 6] The optical record medium according to claim 4 characterized by

preparing the layer which consists of synthetic resin as the above-mentioned

cascade screen on the above-mentioned disk substrate is covered.

[Claim 7] The optical record medium according to claim 1 with which the laser

beam used for record and/or playback of an information signal is characterized

by being constituted so that the above-mentioned recording layer may irradiate

to the above-mentioned disk substrate from the side in which the



above-mentioned cascade screen exists.

[Claim 8] The optical record medium according to claim 7 characterized by

carrying out the laminating of the 2nd reflecting layer, 3rd dielectric layer,

above-mentioned record auxiliary layer, above-mentioned recording layer, and

4th dielectric layer one by one, and consisting of sides with the above-mentioned

cascade screen near the field in which the above-mentioned irregularity of the

above-mentioned disk substrate was prepared.

[Claim 9] The optical record medium according to claim 7 characterized by

preparing the light transmission layer which can penetrate the above-mentioned

laser beam as the above-mentioned cascade screen on the above-mentioned

disk substrate is covered.

[Claim 10] The optical record medium according to claim 1 with which the ratio of

the width of face Dg of the level difference in a part with the above-mentioned

laser beam near from an incidence side and the width of face Dl of the level

difference in the part of a side far from the incidence of the above-mentioned

laser beam is characterized by filling 0.5 <=DI/Dg<=2.0 in the part in which the

irregularity of the above-mentioned disk substrate was formed.

[Claim 1 1] The optical record medium according to claim 1 with which the ratio of

the width of face Dg of the level difference in the part of a near side and the width

of face Dl in the part of a side far from the incidence of the above-mentioned



laser beam is characterized by filling 0.8 <=DI/Dg<=1 .2 from the incidence of the

above-mentioned laser beam in the part in which the irregularity of the

above-mentioned disk substrate was formed.

[Claim 12] The optical record medium according to claim 1 with which numerical

aperture of the objective lens used for record and/or playback of the

above-mentioned information signal is characterized by or more 0.45 being 0.60

or less.

[Claim 13] The optical record medium according to claim 1 with which thickness

of the above-mentioned recording layer is characterized by 5nm or more being

50nm or less.

[Claim 14] The optical record medium according to claim 1 with which thickness

of the above-mentioned recording layer is characterized by lOnm or more being

40nm or less.

[Claim 15] The optical record medium according to claim 1 with which thickness

of the above-mentioned record auxiliary layer is characterized by 3nm or more

being lOOnm or less.

[Claim 16] The optical record medium according to claim 1 with which thickness

of the above-mentioned record auxiliary layer is characterized by 5nm or more

being 60nm or less.

[Claim 17] The optical record medium according to claim 1 with which the



above-mentioned recording layer is cfiaracterized by constituting tiie

above-mentioned information signal possible [ record ] in postscript.

[Claim 18] The optical record medium according to claim 1 characterized by the

above-mentioned recording layer consisting of a GeTe system alloy or a

GeSbTe system alloy.

[Claim 19] The optical record medium according to claim 1 characterized by the

above-mentioned record auxiliary layer consisting of an ingredient which

contains at least one kind of compound chosen from the group which consists of

SnTe, SiN and SiC, SnSe, GeN, PbSe, PbTe, Bi2Te3, and Sb2Te3 as a

principal component.

[Claim 20] The optical record medium according to claim 1 characterized by

being constituted possible [ record of a record mark
] by the recording layer

prepared in the upper part for heights in the irregularity of the above-mentioned

disk substrate by the above-mentioned laser beam, and the recording layer

prepared above the pars basilaris ossis occipitalis for a crevice.

[Claim 21] The optical record medium according to claim 1 characterized by

being constituted so that the above-mentioned recording layer may be prepared

in the side by which the above-mentioned laser beam is irradiated.

[Claim 22] The recording layer constituted possible [ record of an information

signal ] by irradiating a laser beam on the field in which the irregularity of a disk



substrate was prepared, When the record auxiliary layer which adjoined the

above-mentioned recording layer is the manufacture approach of the optical

record medium in which the cascade screen by which the laminating was carried

out at least was formed, sets thickness of the above-mentioned recording layer

to d and sets thickness of the above-mentioned record auxiliary layer to a The

manufacture approach of the optical record medium characterized by forming

the above-mentioned record auxiliary layer in thickness (d / 4< a<3d).

[Claim 23] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned recording layer by

change in at least two conditions of changing reversibly, from the ingredient

which can record the above-mentioned information signal.

[Claim 24] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned recording layer by the

phase change of a crystal phase and an amorphous phase from the phase

change ingredient which can record the above-mentioned information signal.

[Claim 25] The manufacture approach of the optical record medium according to

claim 22 characterized by recording the above-mentioned information signal on

the above-mentioned recording layer by irradiating the above-mentioned laser

beam at the above-mentioned recording layer from the side in which the

above-mentioned disk substrate exists to the above-mentioned cascade screen.



[Claim 26] The manufacture approach of the optical record medium according to

claim 25 characterized by forming the above-mentioned cascade screen by

carrying out sequential membrane formation of the 1st dielectric layer,

above-mentioned recording layer, above-mentioned record auxiliary layer, 2nd

dielectric layer, and 1st reflecting layer from the side near the field in which the

above-mentioned irregularity of the above-mentioned disk substrate was

prepared.

[Claim 27] The manufacture approach of the optical record medium according to

claim 25 characterized by forming the layer which consists of synthetic resin as

covers the above-mentioned cascade screen after forming the above-mentioned

cascade screen on the above-mentioned disk substrate.

[Claim 28] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned laser beam in the

above-mentioned recording layer possible [ record of the above-mentioned

information signal ] by irradiating the above-mentioned recording layer from the

side in which the above-mentioned cascade screen exists to the

above-mentioned disk substrate.

[Claim 29] The manufacture approach of the optical record medium according to

claim 28 characterized by forming the above-mentioned cascade screen by

carrying out sequential membrane formation of the 2nd reflecting layer, 3rd



dielectric layer, above-mentioned record auxiliary layer, above-mentioned

recording layer, and 4th dielectric layer on the field in which the

above-mentioned irregularity of the above-mentioned disk substrate was

prepared.

[Claim 30] The manufacture approach of the optical record medium according to

claim 28 characterized by forming the light transmission layer which can

penetrate the above-mentioned laser beam as the above-mentioned cascade

screen is covered after forming the above-mentioned cascade screen on the

above-mentioned disk substrate.

[Claim 31] The manufacture approach of an optical record medium according to

claim 22 that the ratio of the width of face Dg of the level difference in a part with

the above-mentioned laser beam near from an incidence side and the width of

face Dl of the level difference in the part of a side far from the incidence of the

above-mentioned laser beam is characterized by filling 0.5 <=DI/Dg<=2.0 in the

part in which the irregularity of the above-mentioned disk substrate was fonned.

[Claim 32] The manufacture approach of an optical record medium according to

claim 22 that the ratio of the width of face Dg of the level difference in the part of

a near side and the width of face Dl in the part of a side far from the incidence of

the above-mentioned laser beam is characterized by filling 0.8 <=DI/Dg<=1.2

from the incidence of the above-mentioned laser beam in the part in which the



irregularity of the above-mentioned disl< substrate was formed.

[Claim 33] Ttie manufacture approach of an optical record medium according to

claim 22 that numerical aperture of the objective lens used in the case of record

of the above-mentioned information signal and/or playback is characterized by

or more 0.45 being 0.60 or less.

[Claim 34] The manufacture approach of the optical record medium according to

claim 22 characterized by fonning the above-mentioned recording layer in 5nm

or more thickness 50nm or less.

[Claim 35] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned recording layer in 10nm

or more thickness 40nm or less.

[Claim 36] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned record auxiliary layer in

3nm or more thickness 100nm or less.

[Claim 37] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the thickness of the above-mentioned record

auxiliary layer in 5nm or more thickness 60nm or less.

[Claim 38] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned information signal for

the above-mentioned recording layer possible [ record ] in postscript.



[Claim 39] The manufacture approach of the optical record medium according to

claim 22 characterized by forming the above-mentioned recording layer from a

GeTe system alloy or a GeSbTe system alloy.

[Claim 40] The manufacture approach of the optical record medium according to

claim 22 characterized by forming at least one kind of compound chosen from

the group which consists of SiC, SiN, SnTe, SnSe, GeN, PbSe, PbTe, Bi2Te3,

and Sb2Te3 in the above-mentioned record auxiliary layer from the ingredient

included as a principal component.

[Claim 41] The manufacture approach of the optical record medium according to

claim 22 characterized by fonning a record mark in the upper part for heights

and the pars basilaris ossis occipitalis for a crevice in the above-mentioned

irregularity of the above-mentioned disk substrate with which the

above-mentioned irregularity was formed possible [ record
] by the

above-mentioned laser beam.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]



[Field of the Invention] Especially this invention is applied to the optical record

medium which adopted the land groove recording method about an optical

record medium and its manufacture approach, and is suitable.

[0002]

[Description of the Prior Art] Development of the technique of aiming at

improvement in recording density is furthered by using the area in the recording

surface of an optical disk effectively in recent years in connection with the

densification of the recording density in optical record media, such as an optical

disk.

[0003] That is, the irregularity called a land and a groove is prepared in the

recording surface of a disk substrate. And in the conventional optical disk, the

method which records a record mark only on these lands or grooves was

adopted. However, the method which records this record mark on the both sides

of a land and a groove, and the so-called land groove record are beginning to be

adopted as a format of an optical disk from the request of improvement in the

recording density in an optical disk in recent years. DVD-RAM (Digital Versatile

Disc-Random Access Memory) can be mentioned as an optical disk with which

land groove record is adopted as such a format.

[0004] However, in the optical disk which adopted this land groove record, when

the laser beam for record was irradiated at a land and a groove, there was a



problem that the heat characteristics exerted on a recording layer will differ from

the difference of a physical configuration with a land and a groove. Moreover,

these lands and grooves are configurations which have the periodic structure

near the wavelength of a laser beam. Therefore, when it originated in the vector

diffraction of light and the intensity distributions of a land, a groove, and the laser

beam irradiated differed, it was difficult to record / reproduce the record mark in

the both sides of a land and a groove by the high C/N ratio (carrier-to-noise ratio).

[0005] Then, in order to double the mutual property of a land and a groove, it

considers changing each flute width of a land and a groove and changing a duty

ratio etc. However, there are few degrees of freedom only by changing a duty

ratio. Then, the optical disl< which made thickness of the recording layer formed

on a groove larger than the thickness of the recording layer formed on a land by

spatter condition etc. was proposed (a JP,2000-215511,A official report,

reference 1).

[0006]

[Problem(s) to be Solved by the Invention] However, in the optical disk indicated

by reference 1 , in order to make thicker than the recording layer formed on a

land the recording layer formed on a groove, the membrane formation conditions

at the time of forming this recording layer are changed. Therefore, it separated

from the optimal membrane formation conditions in membrane formation of a



recording layer, and there was a problem of causing tfie fall of the signal

property of a recording layer.

[0007] Thereby, development of the approach of carrying out

mutually-independent to each land and groove, and controlling a recording

characteristic was desired, without sacrificing the optimal membrane formation

conditions of a recording layer.

[0008] Therefore, the purpose of this invention can keep good the signal

property in the recording layer in irregularity, and is in the optical record medium

with which the cascade screen to which the recording layer and the record

auxiliary layer adjoined and the laminating was carried out was prepared on the

field in which the irregularity in a disk substrate was formed to offer the optical

record medium which can secure high dependability, and its manufacture

approach while it makes a design degree of freedom increase.

[0009]

[Means for Solving the Problem] this invention person inquired wholeheartedly

that the above-mentioned technical problem which the conventional technique

has should be solved. The outline is explained below.

[0010] That is, it is thought that a laser beam is irradiated at a recording layer

and a recording layer carries out crystal growth by using as seed crystal the

microcrystal produced in the crystallization auxiliary layer when it became



temperature higher than the crystallization temperature below the room

temperature in a recording layer as a record principle of the optical record

medium which has the cascade screen of the recording layer which records the

conventional information signal, and the record auxiliary layer which assists this

recording layer. This principle is recollected from it having been checked that the

amplitude of a record mark differs in the optical disk with which the record

auxiliary layer is prepared, and the optical disk which is not prepared.

[0011] this invention person advanced further examination about the record

auxiliary layer from such a point. That is, when the 2T pulse was recorded in the

sample into which this invention person fixed the duty ratio to, and changed

various thickness of a record auxiliary layer and the record power dependency of

each carrier in a land and a groove was measured, even if the record power

dependency of the carrier in a land has the same inclination in every thickness

and changed the thickness of a record auxiliary layer further, the knowledge of

the carrier of a land hardly changing carried out. On the other hand, in the record

power dependency of the carrier in a groove, in the case of every thickness, it

had the same inclination, but the knowledge of a carrier going up was carried out

as thickness was made thin, when the thickness of a record auxiliary layer was

changed. In addition, this inclination was seen in the range to near an optimum

value.



[0012] And this invention person recollected using the phenomenon acquired by

above-mentioned experiment. That is, when a duty ratio and record power are

fixed, especially in a land and a groove, the thickness dependency of a record

auxiliary layer arises in the carrier of a groove, and the thickness dependency

hardly appears in a land. It recollected that it was possible to set the carrier of a

land and a groove, without this changing a duty ratio by changing the thickness

of a record auxiliary layer.

[0013] furthermore, this invention person is related with the carrier change in a

groove - being the further - it inquired wholeheartedly. That is, this invention

person calculated the record auxiliary layer membrane thickness dependency of

amplitude change of the recording layer which consists of a GeTe alloy by the

effective Fresnel coefficient method. And this invention person did the

knowledge of the thickness of a record auxiliary layer following on becoming

small, and the amplitude becoming large from this count result. Moreover,

according to count by the effective Fresnel coefficient method, reduction of the

amplitude when making thickness small to 10nm from 20nm on the basis of the

time of the thickness of a record auxiliary layer being 30nm was about IdB.

[0014] According to examination of this invention person, it is thought that the

above phenomenon is because a groove becomes the situation which is easy to

reflect amplitude change in optical pickup with fluctuation of the reflection factor



by the difference in thickness as compared with a land since there are little near

and effect according to a truck slot further. And the carrier fluctuation by the side

of a groove is considered whether amplitude change of the reflection factor by

modification of a thickness configuration is dominant.

[0015] This invention is thought out based on the above examination.

[0016] In order to attain the above-mentioned purpose, namely, invention of the

1st of this invention The recording layer constituted possible [ record of an

information signal ] by irradiating a laser beam on the field in which irregularity

was prepared in one [ at least ] field of a disk substrate, and the irregularity of a

disk substrate was prepared, It is the optical record medium with which the

cascade screen to which the laminating of the record auxiliary layer which

adjoined the recording layer was carried out at least was prepared, and when

thickness of a recording layer is set to d and thickness of a record auxiliary layer

is set to a, it is characterized by materializing d / 4< a<3d.

[0017] The recording layer constituted possible [ record of an Information signal ]

when invention of the 2nd of this invention irradiated a laser beam on the field in

which the irregularity of a disk substrate was prepared, When the record

auxiliary layer which adjoined the recording layer is the manufacture approach of

the optical record medium in which the cascade screen by which the laminating

was carried out at least was formed, sets thickness of a recording layer to d and



sets thickness of a record auxiliary layer to a It is characterized by forming a

record auxiliary layer in thickness (d / 4< a<3d).

[0018] In this invention, when thickness of a recording layer is set to d and

thickness of a record auxiliary layer is suitably set to a, d / 2<=a<=2d are

materialized.

[0019] In this invention, typically, the recording layer is constituted possible

[ record of an information signal ] by change in at least two conditions of

changing reversibly, and a recording layer consists of a phase change ingredient

constituted by the phase change of a crystal phase and an amorphous phase

possible [ record of an information signal ] suitably.

[0020] In this invention, typically, to the cascade screen, the laser beam used for

record and/or playback of an information signal consists of sides in which a disk

substrate exists so that a recording layer may irradiate. At this time, it is

constituted so that a recording layer may be suitably prepared in the side by

which a laser beam is irradiated, and concretely, the laminating of the 1st

dielectric layer, recording layer, record auxiliary layer, 2nd dielectric layer, and

1st reflecting layer is carried out one by one, and the cascade screen consists of

sides near the field in which the irregularity of a disk substrate was prepared.

And preferably, as the cascade screen on this disk substrate is covered, the

synthetic-resin layer which consists of resin of an ultraviolet curing mold.



adhesives of hot melt systems (an urethane system, acrylic, a silicon system,

polyester system, etc.), etc. for protection of a cascade screen and

strengthening is prepared in the top face (a disk substrate is the field of the

opposite side) of the cascade screen on a disk substrate, and the zinc sulfide

and silicon oxide whose refractive index of the 1st dielectric layer and 2nd

dielectric layer is about 2.1 typically - although a mixture (ZnS-Si02) or a

refractive index consists of silicon nitride (SiN, Si3N4) which is about 2.0, it is

also possible to use other ingredients. Moreover, in this invention, the thickness

of the 1st dielectric layer is the range which can form a dielectric, without

becoming Island shape, and is chosen as 200nm or less. Moreover, typically in

this invention, the thickness of the 2nd dielectric layer is Inm or more 100nm or

less. Furthermore, typically in this invention, the thickness of the 1st reflecting

layer is chosen as 20nm or more lOOnm or less, moreover, the thing for which

the other membrane formation approaches are typically used for the 1st

dielectric layer, recording layer, record auxiliary layer, 2nd dielectric layer, and

1st reflecting layer although membranes are formed by the sputtering method -

possible - concrete - electron beam vacuum deposition, a vacuum deposition

method, an epitaxial grown method, and chemical vapor deposition (CVD) ~ law

and physical vapor growth (PVD) - it is possible to use all approaches, such as

law.



[0021] In this invention, typically, the laser beam used for record and/or playback

of an information signal consists of sides in which a cascade screen exists to a

disk substrate so that a recording layer may irradiate. Moreover, in this invention,

the laminating of the 2nd reflecting layer, 3rd dielectric layer, record auxiliary

layer, recording layer, and 4th dielectric layer is carried out one by one, they

consist of sides with the cascade screen suitably near the field in which the

irregularity of a disk substrate was prepared, and preferably, as the cascade

screen on a disk substrate is covered, the light transmission layer which can

penetrate a laser beam is prepared. And although the 3rd dielectric layer and 4th

dielectric layer consist of ZnS-Si02 whose refractive index is about 2.1, or SiN

and Si3N4 whose refractive index is about 2.0 typically, it is also possible to use

other Ingredients. Moreover, typically in this Invention, the thickness of the 3rd

dielectric layer Is Inm or more 100nm or less. Moreover, In this invention, the

thickness of the 4th dielectric layer Is the range which can form a dielectric,

without becoming island shape, and Is chosen as 200nm or less. Furthermore,

typically in this invention, the thickness of the 2nd reflecting layer is chosen as

20nm or more 100nm or less, moreover, the thing for which the other membrane

formation approaches are used although the 2nd reflecting layer, 3rd dielectric

layer, record auxiliary layer, recording layer, and 4th dielectric layer are typically

formed by the sputtering method - possible - concrete - electron beam vacuum



deposition, a vacuum deposition method, an epitaxial grown method, and

chemical vapor deposition (CVD) ~ law and physical vapor growth (PVD) ~ it is

possible to use all approaches, such as law. Moreover, typically, the light

transmission layer prepared as covers the cascade screen of a disk substrate

has a glue line for pasting up at least the light transmission nature sheet which

has light transmission nature, and this light transmission nature sheet on a disk

substrate, and is constituted, and this glue line consists of ultraviolet-rays

hardening resin or a pressure-sensitive binder. Moreover, it is also possible as a

light transmission layer to use ultraviolet-rays hardening resin instead of using a

light transmission nature sheet.

[0022] As an optical disk with which a laser beam is irradiated, to such a disk

substrate from the side in which the cascade screen was prepared The optical

disk which has thin light transmission layers, such as DVR (Digital Video

Recording system), can specifically be mentioned. This invention Could apply to

these optical disks, such as DVR, and were constituted so that record and

playback of an information signal might be performed using the semiconductor

laser whose luminescence wavelength is about 650nm. It is possible to apply to

optical disks constituted so that record and playback of an information signal

might be performed using the so-called DVR-red and the semiconductor laser

whose luminescence wavelength is about 400nm, such as the so-called



DVR-blue. Using the objective lens wfiich raised NA to about 0.85 by combining

two lenses with a serial preferably, this DVR is constituted possible [ record of an

information signal ], and, specifically, has the storage capacity of about 22GB on

one side. Moreover, although these optical disks, such as DVR, are suitably

dedicated to the cartridge, application of this invention is not necessarily limited

to what is dedicated to the cartridge.

[0023] In this invention, the cascade screen prepared on the disk substrate a

wrap case by the thin light transmission layer typically the GaN system

semiconductor laser (luminescence wavelength the band of 400nm -) by which

this light transmission layer is used at least for record/playback of an information

signal Blue luminescence and ZnSe system semiconductor laser (luminescence

wavelength the band of 500nm, green), Or it consists of a non-magnetic material

which can penetrate the laser beam irradiated from AIGalnP system

semiconductor laser (luminescence wavelength of about 635-680nm, red) etc.,

and, specifically, consists of thermoplastics which has light transmission nature,

such as a polycarbonate.

[0024] In this invention, typically, the ratio of the width of face Dg of the concave

in a near part or a convex and the width of face Dl of the convex in the part of a

side far from the incidence of a laser beam or concave fills 0.5 <=DI/Dg<=2.0

from the side in which a laser beam carries out incidence in the part in which the



irregularity of a disk substrate was formed, and suitably, it is constituted so that

0.8 <=DI/Dg<=1.2 may be filled.

[0025] In this invention, typically, the numerical aperture of the objective lens

used for record and/or playback of an information signal is 0.60 or less [ 0.45 or

more ], and a laser beam is irradiated in the range of this numerical aperture

from the side in which the disk substrate in an optical record medium was formed.

[0026] In this invention, while obtaining a good signal, in order to maintain optical

contrast in the good condition and to control thermal diffusion, making it a

recording layer not become island shape, typically, the thickness of a recording

layer is chosen as 5nm or more 50nm or less, and is suitably chosen as 1 0nm or

more 40nm or less.

[0027] In this invention, typically, the thickness of a record auxiliary layer is 3nm

or more 100nm or less, and is 5nm or more 60nm or less suitably.

[0028] Typically in this invention, the recording layer is constituted possible

[ record ] in postscript in the information signal. Although a recording layer

consists of a GeTe system alloy or a GeSbTe system alloy suitably at this time,

as an ingredient of a recording layer, germanium-Te, Te-Sb, Te-germanium-Sb,

Te-germanlum-Sb-Pd, Te-germanium-Sb-Cr, Te-germanium-Sb-Bi,

Te-germanium-Sn-O, Te-germanium-Sb-Se, Te-germanium-Sn-Au, In-Sb-Te,

In-Sb-Se, Te-germanium-Sb-Sn, In-Sb-Te-Ag, In-Se, Te-Bi, etc. can be used for



other ingredients and a concrete target.

[0029] In tliis invention, typically, the optical record medium is constituted so that

a record mark may be recorded on the upper part for heights and the pars

basilaris ossis occipitalis for a crevice in the irregularity of the disk substrate with

which irregularity was formed by the laser beam. That is, specifically, the optical

record medium by this invention is an optical record medium which adopted the

land groove recording method.

[0030] In order to secure a good Jitter property in this invention when performing

high density record by mark edge record while raising the stability over the

playback light of a record mark, typically When it constitutes a recording layer

from a phase change ingredient, this phase change recording layer It consists of

a Te-germanium-Sb system alloy (elements other than these may be contained

in Te, germanium, and Sb). The presentation in the triangular graph which is

shown in drawing 6 and which shows the presentation of three components of

Te, and germanium and Sb with a coordinate (Te, germanium, Sb) A (05 0.

0.475 0.475), B (05 0. 0.665 0.285), It is in the range (for the presentation of

Te66.5germanium5Sb28.5 and Point C, the presentation of Te60germanium40

and Point D is [ the presentation Of Point A / the presentation of

Te47.5germanium5Sb47.5 and Point B ] Te40germanium60) surrounded by four

points of C (40 0. 60 0. 0) and D (60 0. 40 0. 0). Suitably, the record auxiliary



layer which contains at least one sort of compounds chosen from the group

which consists of SiN, SiC, GeN, PbSe, PbTe, SnSe, SnTe, Bi2Te3, and

Sb2Te3 as a principal component is prepared in right above [ of a phase change

recording layer ], or directly under, moreover, an outside
[
straight line / to which

the presentation of a phase change recording layer connects Point A and Point

B with the triangular graph of drawing 6 ] - it is (that is, the content of germanium

is under pentatomic %) - crystallization temperature becomes low and the part

(non-recorded part) in which a record mark is not formed becomes that it is easy

to crystallize with playback light. Consequently, the boundary of a record mark

and a non-recorded part becomes less clear, and there is a possibility that a

record mark may deteriorate. Moreover, a jitter property gets worse that the

presentations of a phase change recording layer are an outside [ straight line /

which connects Point B and Point C with the triangular graph of drawing 6 ], and

an outside [ straight line / which connects Point D and Point A ]. Moreover,

although the presentation of a phase change recording layer is within the limits

surrounded by Point ABCD in the triangular graph of drawing 6 , the difference of

the optical constant in an amorphous state and a crystallized state becomes it

small that it is the presentation (namely, although the content of germanium is

more than pentatomic % comparatively little presentation) near the straight line

which connects PointA and Point B. Consequently, in order that the amplitude of



a regenerative signal nnay decrease, it is not desirable from the point of a signal

quality.

[0031] In this invention, the more desirable range of the presentation of a phase

change recording layer is drawing 7 which is the same triangular graph as

drawing 6 , and a coordinate (Te, germanium, Sb) is the range of E (30 0. 47 0.

0.23), F (30 0. 58 0. 0.12), G (44 0. 56 0. 0), and H (56 0. 44 0. 0), respectively.

The presentation of Point E is Te47gemianium30Sb23, the presentation of Point

F is Te58germanium30Sb12, the presentation of Point G is Te56germanium44,

and the presentation of Point H is Te44germanium56.

[0032] In this invention the more desirable range of the presentation of a phase

change recording layer It is drawing 8 which is the same triangular graph as

drawing 6 , and a coordinate (Te, germanium, Sb) is the range surrounded by

four points, J (40 0. 47 0. 0.13), K (40 0. 55 0. 0.05), L (48 0. 52 0. 0), and M (56

0. 44 0. 0), respectively. The presentation of Point J is Te47germanium40Sb13,

the presentation of Point K is Te55germanium40Sb5, the presentation of Point L

is Te52germanium48, and the presentation of Point M is Te44germanium56.

[0033] Typically in this invention, the record auxiliary layer which adjoins a

recording layer and is prepared consists of an ingredient which contains at least

one kind of compound chosen from the group which consists of SnTe, SiN and

SiC, SnSe, GeN, PbSe, PbTe, Bi2Te3, and Sb2Te3 as a principal component



suitably. Moreover, the record auxiliary layer may be in the mixed-crystal

condition by any one or more mixing of these compounds. If it is from the

viewpoint of the shelf life of an optical record medium, it is desirable to use SnTe

as the principal component of a record auxiliary layer among these compounds.

Moreover, it sets to this invention, and a record auxiliary layer can use an

above-mentioned specific compound as a principal component, and can also

contain matter other than these. In this case, content of the specific compound

mentioned above in the whole matter which constitutes a record auxiliary layer is

carried out to more than 50 volume %. There is a possibility that the jitter

property of playback light may get worse without making crystallization of a

phase change recording layer good as the content of the specific compound

mentioned above is under 50 volume %. Moreover, as for the content of the

specific compound mentioned above in the record auxiliary layer, it is desirable

that it is more than 70 volume %. As an ingredient of a record auxiliary layer,

specifically The Lynn-ized thorium (ThP), A sulfuration lanthanum (LaS),

scandium antimony (ScSb), A thorium selenium (ThSe), a calcium selenium

(CaSe), A plumbous sulfide (PbS), a scandium bismuth (ScBi), Hl-ized thorium

(ThAs), BiSe, a Hl-ized indium (InAs), an yttrium tellurium (YTe), Gallium

antimony (GaSb), PbSe, tin antimony (SnSb), Aluminum antimony (AlSb),

copper iodide (Cul), a strontium selenium (SrSe), Although SnTe, thorium



antimony (ThSb), CaTe, a barium sulfide (BaS), LaTe, PbTe, BITe, SrTe, a silver

iodide (Agl), Sb2Te3, Bi2Se3, Bi2Te3, etc. can be used It is also possible to use

other ingredients if needed.

[0034] In this invention, it is the structure where the cascade screen on a disk

substrate does not have a reflecting layer, and when the record auxiliary layer is

prepared in the opposite side with the disk substrate to the recording layer, as for

the field where the recording layer of a record auxiliary layer has touched, it is

desirable to prepare a protective layer on the field of the opposite side. Here, this

protective layer consists of at least one kind of ingredient chosen from the oxide

of a metal or semimetal, carbide, the nitride, the fluoride, and the sulfide. As this

protective layer, specifically Silicon oxide (Si02, SiO), Oxides, such as tantalum

oxide (Ta 205) or a zirconium dioxide (Zr02), Carbonization silicon (SiC, silicon

carbide) and titanium carbide (it TiC(s)) Nitrides, such as carbide, such as

titanium carbide, or a carbon (0) simple substance, silicon nitride (Si3N4), and

alumimium nitride (AIN), fluorides, such as sulfides, such as zinc sulfide (ZnS),

sulfuration (SmS), or a strontium sulfide (SrS), and magnesium fluoride (MgF2),

etc. - since - what becoming can be mentioned. Moreover, it is desirable to use

as a protective layer ingredient at least one kind chosen from these matter or two

or more kinds of mixture.

[0035] In this invention, in order to control the die length of the record mark by



mark edge record to a precision, as for the 1st reflecting layer or 2nd reflecting

layer in which the light which penetrated the recording layer is reflected typically,

it is desirable to constitute from an ingredient whose thermal conductivity is 50 or

more W/m-K. And thermal conductivity can mention the alloy of aluminum, Cr,

nickel, Au, a hafnium (Hf), palladium (Pd), a tantalum (Ta), cobalt (Co), the

metals chosen from the group which consists of Mo, W, Cu, and Ti, or these

metals as an ingredient which are more than 50W/m and K. Things desirable as

a reflecting layer ingredient from various viewpoints among these ingredients are

an aluminum-Ti alloy, an aluminum-Cr alloy, an aluminum-Ta alloy, an

aluminum-Pd alloy, an aluminum-Cu alloy, a Ti-aluminum alloy, a Ti-V alloy, a

Ti-Pd-Cu alloy, Ag alloy, etc. The presentation ratio of these alloys is set up

according to the property demanded. Moreover, it is also possible to use other

ingredients if needed.

[0036] Since it not only changes a concavo-convex dimension by being larger

than one fourth of the thickness d of a recording layer, and making thickness a of

a record auxiliary layer into less than 3 times of Thickness d, but a signal

property is changeable by changing the thickness of a record auxiliary layer

according to this invention constituted as mentioned above, a degree of freedom

required for improvement in a signal property can be made to increase.

[0037]



[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about

the operation gestalt of this invention.

[0038] First, the optical disk by the 1st operation gestalt of this invention is

explained. The optical disk by this 1st operation gestalt Is shown In drawing 1 . In

addition, the optical disk by this 1st operation gestalt Is a write once optical disk

on which an Information signal Is recorded in postscript.

[0039] As shown In drawing 1 , the optical disk 1 by this 1st operation gestalt

consists of UV-cured resin layers 8 prepared on 1 principal-plane 2a of the disk

substrate 2 as covered the cascade screen which consists of the 1st dielectric

layer 3, recording layer 4, record auxiliary layer 5, 2nd dielectric layer 6, and 1st

reflecting layer 7, and this cascade screen.

[0040] The disk substrate 2 consists of an Ingredient which can penetrate the

laser beam used for record/playback of an Information signal at least. As an

Ingredient which constitutes this disk substrate 2, plastic material, such as

polycarbonate system resin, polyolefin resin, or acrylic resin, glass, etc. can be

mentioned. Among these Ingredients, it Is desirable to use plastic material from

viewpoints, such as cost, and it consists of a polycarbonate (PC) in this 1st

operation gestalt, for example. Moreover, the diameter of this disk substrate 2 Is

130mm, and thickness is about 1.2mm.

[0041] Moreover, Irregularity is formed In one principal plane 2a of this disk



substrate 2 in the shape of a truck. The heights in the irregularity of the shape of

this truck serve as a part far from the side in which a laser beam carries out

incidence, and these heights are called land 2b in this 1st operation gestalt.

Moreover, the crevice in irregularity serves as a near part from the side in which

a laser beam carries out incidence, and this crevice is called groove 2c in this 1st

operation gestalt. Here, the ratio of the width of face Dl of this land 2b and the

width of face Dg of groove 2c, i.e., a duty ratio, (Dl/Dg) is chosen from within the

limits of 0.5-2.0. That is, if a duty ratio becomes less than 0.5, the width of face

Dl of land 2b will become under one half as compared with the width of face Dg

of groove 2c, and it will become difficult in each land 2b and groove 2c to

reconcile a signal property. Moreover, if a duty ratio becomes larger than 2.0,

since the width of face Dg of groove 2c will become narrow similarly under at one

half as compared with the width of face Dl of land 2b, it will become difficult to

reconcile a signal property too. Moreover, the range where a duty ratio is

desirable is 0.8-1.2. Here, in this 1st operation gestalt, if an example of the

dimension of the disk substrate 2 is given, a duty ratio will be set [ track pitch /

width of face / Dl / of 70nm and land 2b / width of face / Dg / of micrometers /

0.82 / and groove 2c ] to 1.14 (0.82/0.72 =) in the depth (depth of a crevice) of

0.77 micrometers and groove 2c, using the track pitch (Tp) in a concavo-convex

slot truck as 0.72 micrometers.



[0042] Moreover, the ingredient of the 1st dielectric layer 3 can mention SiN, for

example, if it is desirable an ingredient with low absorbing power (absorption

coefficient) and that an extinction coefficient k consists of 0.3 or less ingredients

and they also specifically take a heat-resistant viewpoint into consideration to

the laser beam for record/playback. Moreover, the thickness of the 1st dielectric

layer 3 is chosen as 200nm or less, and is chosen as lOnm in this 1st operation

gestalt, for example.

[0043] Moreover, a recording layer 4 consists for example, of a GeTe alloy. If the

thickness d is smaller than 5nm, the amplitude will become small optically, and if

a recording layer 4 has another side and Thickness d larger than 50nm, the

spreading effect of heat will fall, recording layer 4 the very thing becomes easy to

be filled with heat, and it will become impossible moreover, to record a record

mark vividly. Therefore, the thickness d of a recording layer 4 Is chosen from the

range of 5 nm<=d<=50nm. Moreover, when the range which can obtain a good

signal is taken Into consideration according to the knowledge acquired from the

experiment of the signal property in this invention person's recording layer 4, as

for the thickness d of a recording layer 4, it is desirable to be chosen out of the

range of 10 nm<=d<=40nm. Here, in this 1st operation gestalt, the thickness of a

recording layer 4 is about 20nm.

[0044] Moreover, the Ingredient of the record auxiliary layer 5 is an ingredient



which contains at least one kind of compound chosen from the group which

consists of SnTe, SiN, SiC and GeN, PbTe, SnSe, PbSe, Bi2Te3, and Sb2Te3

as a principal component, and, specifically, carries out content of the specific

compound mentioned above to more than 70 volume % more suitably more than

50 volume %. Moreover, as for this record auxiliary layer 5, it is desirable to

contact homogeneity to a recording layer 4. Here, in this 1st operation gestalt,

the record auxiliary layer 5 consists of SnTe(s).

[0045] Moreover, the thickness a of the record auxiliary layer 5 Is larger than one

fourth of the thickness d of a recording layer 4, and Is chosen from the range

smaller than 3 times. That is. In the Thickness a and thickness d of a recording

layer 4, the record auxiliary layer 5 is constituted so that d / 4< a<3d may be

materialized, and preferably. It Is constituted so that d / 2<=a<=2d may be

materialized. In addition, the detail about the thickness of this record auxiliary

layer 5 Is mentioned later.

[0046] Moreover, the Ingredient of the 2nd dielectric layer 6 can mention

ZnS-Si02 (the mole fraction is about 4:1 thing especially), for example. If It Is

desirable an Ingredient with low absorbing power and that an extinction

coefficient k consists of 0.3 or less Ingredients and they also specifically take a

heat-resistant viewpoint into consideration to the laser beam for record/playback.

In addition, In this 1st operation gestalt, although the 1st dielectric layer 3 and



2nd dielectric layer 6 were constituted from a mutually different ingredient, it is

also possible to use the same ingredient of each other, respectively.

[0047] Moreover, the 1st reflecting layer 7 consists for example, of an aluminum

alloy, and consists of an AITi alloy in this 1st operation gestalt, for example.

Moreover, in the 1st reflecting layer 7, if the thickness is set to less than 20nm,

diffusion of the heat produced in a recording layer 4 will not fully be able to be

performed, but heat cooling will become inadequate. If thickness of the 1st

reflecting layer 7 is made larger than lOOnm, while effect will arise in a heat

characteristic or an optical property, mechanical properties, such as a skew, will

be affected and it will become impossible on the other hand, to acquire a desired

signal property with the stress produced in the 1st reflecting layer 7. Therefore,

the thickness of the 1st reflecting layer 7 is chosen from 20-1 OOnm, and is

specifically chosen as 60nm in this 1st operation gestalt, for example.

[0048] Moreover, UV-cured resin layer 8 consists of ultraviolet-rays hardening

resin hardened by UV irradiation.

[0049] In the optical disk by this 1st operation gestalt constituted as mentioned

above As opposed to the cascade screen to which the laminating of the 1st

dielectric layer 3, recording layer 4, record auxiliary layer 5, 2nd dielectric layer 6,

and 1st reflecting layer 7 was carried out for the laser beam LI one by one as

shown in drawing 1 Incidence is carried out from the side in which the disk



substrate 2 exists, and when a recording layer 4 irradiates, record and/or

playback of an information signal are performed.

[0050] Next, the manufacture approach of the optical disk 1 by this 1st operation

gestalt constituted as mentioned above is explained.

[0051] That is, the pure disk substrate 2 (for example, thickness: 1.2mm,

track-pitch:0.77micrometer, width-of-face:0.82micrometer [ of a land ],

width-of-face:0.72micrometer [ of a groove ], the depth of a groove: 70nm) which

prepared the guide rail (concave convex groove truck) is first manufactured by

the injection-molding method.

[0052] Next, this disk substrate 2 is carried in in the 1st sputtering chamber in

which Si target was installed, and is laid in a predetermined location. Then, SiN

is formed on 1 principal-plane 2a of the disk substrate 2 by the sputtering

method using nitrogen (N2) gas as reactant gas. Thereby, the 1st dielectric layer

3 which consists of SiN is formed on 1 principal-plane 2a of the disk substrate 2.

Here, if an example of this spatter condition is given, using the reactant gas of

inert gas, such as argon (Ar) gas, and N2 gas as a controlled atmosphere, the

pressure of Ar:N 2= 3:1 and a controlled atmosphere will be set to 0.6Pa for

those flow rate, and sputtering power will be set to 2.5kW. Then, the disk

substrate 2 with which this 1st dielectric layer 3 was formed is taken out from the

1st sputtering chamber.



[0053] Next, the disk substrate 2 is carried in in tlie 2nd sputtering chamber, and

it lays in a predetermined location. Then, for example, a GeTe alloy is formed on

the 1st dielectric layer 3 by the sputtering method. Thereby, the recording layer 4

which consists of a GeTe alloy is formed. Here, if an example of this spatter

condition is given, the pressure of O.SkW and a controlled atmosphere will be set

to 0.4Pa (S.OmTon') for sputtering power, using inert gas, such as Ar gas, as a

controlled atmosphere. At this time, a recording layer 4 is formed using the GeTe

alloy target with which the presentation was adjusted so that the presentation

after membrane formation might serve as germaniumSOTeSO. Then, the disk

substrate 2 formed to this recording layer 4 is taken out from the 2nd sputtering

chamber.

[0054] Next, the disk substrate 2 formed to the recording layer 4 is carried in in

the 3rd sputtering chamber, and is laid in a predetermined location. Then, a

SnTe alloy is formed on a recording layer 4 by the sputtering method using a

SnTe alloy target. Thereby, the record auxiliary layer 5 which consists of a SnTe

alloy is formed on a recording layer 4 at homogeneity. Here, if an example of this

spatter condition is given, the pressure of 0.3kW and a controlled atmosphere

will be set to 1.3x10 to 1 Pa (LOmTorr) for sputtering power, using inert gas,

such as Ar gas, as a controlled atmosphere. Then, the disk substrate 2 formed to

this record auxiliary layer 5 is taken out from the 3rd sputtering chamber.



[0055] Next, the disk substrate 2 formed to the record auxiliary layer 5 is carried

in in the 4th sputtering chamber, and is laid in the predetermined location. Then,

ZnS-Si02 is formed on the record auxiliary layer 5 by the sputtering method

using ZnS-SI02 target. Thereby, the 2nd dielectric layer 6 which consists of

ZnS-Si02 is formed on the record auxiliary layer 5. Here, if an example of this

spatter condition is given, the pressure of 0.6kW and a controlled atmosphere

will be set to 1.3x10 to 1 Pa (I.OmTorr) for sputtering power, using inert gas,

such as Ar gas, as a controlled atmosphere. Then, the disk substrate 2 formed to

this 2nd dielectric layer 6 is taken out from the 4th sputtering chamber.

[0056] Next, the disk substrate 2 formed to the 2nd dielectric layer 6 is carried in

In the 5th sputtering chamber, and is laid in the predetermined location. Then, an

AITi alloy Is formed on the 2nd dielectric layer 6 by the sputtering method using

the target which consists of an AITI alloy. Thereby, the 1st reflecting layer 7

which consists of an AITI alloy is formed on the 2nd dielectric layer 6. Here, If an

example of this spatter condition Is given, the pressure of 2.5kW and a controlled

atmosphere will be set to 1.3x10 to 1 Pa (I.OmTorr) for sputtering power, using

inert gas, such as Ar gas, as a controlled atmosphere. Then, the disk substrate 2

formed to this 1st reflecting layer 7 is taken out from the 5th sputtering chamber.

[0057] Then, UV-cured resin layer 8 is formed in the front face of the 1st

reflecting layer 7 by the spin coat method, the roll coat method, etc.



[0058] The optical disk 1 of tlie postscript mold by this 1st operation gestalt using

GeTe of a phase change ingredient as a recording layer 4 is manufactured by

the above.

[0059] In the optical disk 1 by this 1st operation gestalt with which this invention

person was manufactured as mentioned above the thickness a of the record

auxiliary layer 5 within the limits of d / 4<=a<=3d specifically The optical disk 1

set to a=d/4, a=d/2, a=d, a= 2d, and a= 3d was manufactured, respectively, and

the record reproducing characteristics in those optical disks 1 were measured

using the evaluation machine. That is, the thickness dependency of the record

auxiliary layer 5 of a carrier was evaluated by evaluating the record reproducing

characteristics of five kinds of optical disks 1. In addition, in the evaluation

machine used when this optical disk was evaluated, wavelength of a laser beam

is set to 660nm, and numerical aperture NA of an objective lens is set to 0.575.

[0060] The result in this evaluation is shown in drawing 2 . In addition, in the

graph of drawing 2 , an axis of abscissa is used into the thickness of the record

auxiliary layer 5, an axis of ordinate is used as a carrier, "<>" shows the

evaluation value of a land, and shows the evaluation value of a groove.

Furthermore, this invention person performed optical count about the thickness

dependency of the record auxiliary layer 5 of the amplitude of a laser beam. The

count result is shown in drawing 3 .



[0061] Drawing 2 shows that a carrier goes up in a groove with decreasing the

thickness a of the record auxiliary layer 5 within the limits of d / 4-3d. On the

other hand, In a land, even when decreasing the thickness a of the record

auxiliary layer 5 within the limits of d / 4-3d, it turns out that change of a carrier

becomes small.

[0062] Namely, as for the thickness dependency of the record auxiliary layer 5 in

carrier change, it turns out that the direction of a groove appears notably. It turns

out that change becomes possible about the signal property in a groove, fixing

the signal property in a land mostly by changing the thickness of the record

auxiliary layer 5 intentionally by this.

[0063] Moreover, drawing 3 shows that the amplitude decreases the thickness a

of the record auxiliary layer 5 rapidly in connection with making [ of the thickness

d of a recording layer 4 ] it small at 1/4 or less time. It turns out that the control of

the thickness of the record auxiliary layer 5 performed for the purpose of

securing the desired amplitude by this becomes very difficult. On the other hand,

when the thickness d of a recording layer 4 is larger than 1/4 time and thickness

a of the record auxiliary layer 5 is carried out, it turns out that change of the

amplitude becomes very loose and thickness of the record auxiliary layer 5 can

be controlled easily. The thickness a of such a viewpoint to the record auxiliary

layer 5 has the desirable thing of the thickness d of a recording layer 4 made



larger than 1/4 time.

[0064] Furthermore, in the phase which will become d/4 from drawing 2 if

thicl<ness a of the record auxiliary layer 5 is made smaller, it turns out that the

value of a carrier in a land and the value of the carrier in a groove both decrease.

That is, when thickness a of the record auxiliary layer 5 is made or less [ of the

thickness d of a recording layer 4 ] into 1/4 (a<=d/4), it turns out that both the

signal property of a land and the signal property of a groove deteriorate. That is,

it is necessary to make thickness a of the record auxiliary layer 5 at least larger

(d/4<a) than one fourth of the thickness d of a recording layer 4, and it is still

more desirable to carry out to 1/2 (d/2<=a) or more [ of the thickness d of a

recording layer 4 ]. Moreover, according to the knowledge acquired from the

membrane formation experiment of this invention person, by making thickness a

of the record auxiliary layer 5 larger (d/4<a) than one fourth of the thickness d of

a recording layer 4, on a recording layer 4, the ingredient which constitutes the

record auxiliary layer 5 can be formed so that it may not become island-shape

structure. This enables it to form the record auxiliary layer 5 in homogeneity.

[0065] Moreover, when thickness a of the record auxiliary layer 5 is enlarged,

drawing 3 shows that the amplitude decreases, although it is loose. Therefore,

as for the thickness a of the record auxiliary layer 5, it is desirable for it to be

[ direction ]
good, not to be too large so, and to make it 3 or less times of the



thickness d of a recording layer 4.

[0066] Furtliermore, it turns out tliat botli the value of the carrier of a land and

the value of the carrier of a groove decrease sharply in the phase in which the

thickness a of the record auxiliary layer 5 was made to increase, and the

thickness a became 3 or more (3 d<=a) times of the thickness d of a recording

layer 4 from drawing 2 . Therefore, when thickness a of the record auxiliary layer

5 is made into 3 or more (3d<=a) times of the thickness d of a recording layer 4,

it tums out that both the signal property of a land and the signal property of a

groove deteriorate, and the result of having applied to the count result shown in

drawing 3 correspondingly is brought. That is, it is necessary to make thickness

a of the record auxiliary layer 5 into less than (a< 3d) 3 times of the thickness d

of a recording layer 4 at least, and it is still more desirable to make it 2 double

less or equal (a<=2d) of the thickness d of a recording layer 4.

[0067] Furthermore, in order to investigate the record auxiliary layer membrane

thickness dependency of an optical cross talk, this invention person measured

the amount of signals of the cross talk from a land to the groove at the time of

recording 2T mark, and the amount of signals of the cross talk from a groove to a

land, when changing the thickness of the record auxiliary layer 5 variously. The

thickness dependency of the record auxiliary layer 5 in the amount of signals of

these cross talks is shown in drawing 4 . In addition, in order to enable the value



of a carrier, and the comparison of an axis of ordinate in drawing 4 , it considered

as the relative decibel (dB) display, and "<>" showed the cross talk from a

groove to a land, and "**" showed the cross talk from a land to a groove.

[0068] Drawing 4 shows that the cross talk which leaks from a groove to a land

decreases with decreasing the thickness a of the record auxiliary layer 5 from 3d

to d/2 in spite of the amount of signals in a groove (carrier) becoming large

(referring to drawing 2 ). On the other hand, the cross talk which leaks from a

land to a groove is extent which increases a little with decreasing the thickness a

of the record auxiliary layer 5 from 3d to d/2, and a remarkable increment is not

checked. That is, it turns out that it becomes controllable about the carrier in a

land and a groove, controlling the increment in a cross talk, even when changing

the thickness of the record auxiliary layer 5 intentionally.

[0069] As explained above, according to the optical disk by this 1st operation

gestalt In the optical disk which the cascade screen which consists of the 1st

dielectric layer 3, recording layer 4, record auxiliary layer 5, 2nd dielectric layer 6,

and 1st reflecting layer 7 was prepared on the 1 principal plane of the disk

substrate 2, and adopted the land groove recording method While being able to

enlarge signal amplitude of groove 2c especially by making thickness a of the

record auxiliary layer 5 into less than 3 times more greatly than 1/4 time of the

thickness d of a recording layer 4 The signal property in land 2b and the signal



property in groove 2c are [ both ] securable in tlie good condition controlling the

thickness of the record auxiliary layer 5, after optimizing the signal property in

land 2b. Moreover, since the signal amplitude in groove 2c can be changed

keeping the signal amplitude in land 2b constant by controlling the thickness of

the record auxiliary layer 5 intentionally Optimization of land 2b and groove 2c

can be performed being able to make a design degree of freedom increase and

maintaining the optimal membrane formation conditions in a recording layer 4,

since mutually-independent [ of the signal amplitude in land 2b and the signal

amplitude in groove 2c ] can be carried out and they can be changed. Therefore,

in an optical disk, since an information signal is reproducible by making a signal

property into a good condition, the optical disk which has high dependability can

be obtained.

[0070] Next, the optical disk by the 2nd operation gestalt of this invention is

explained. The optical disk by this 2nd operation gestalt is shown in drawing 5 .

In addition, the optical disk by this 2nd operation gestalt is a rewriting mold

optical disk which can rewrite an information signal.

[0071] As shown in drawing 5 , the optical disk 11 by this 2nd operation gestalt

consists of light transmission layers 18 in which they were prepared on 1

principal-plane 12a of the disk substrate 12 as the 2nd reflecting layer 13, 3rd

dielectric layer 14, record auxiliary layer 15, recording layer 16, and 4th dielectric



layer 17 covered the cascade screen by which the laminating was carried out

one by one, and this cascade screen.

[0072] The disk substrate 12 consists of ingredients of low absorptivity, such as

a polycarbonate (PC) and a cycloolefin polymer (for example, ZEONEX

(trademark)). IVIoreover, the thickness of this disk substrate 12 Is 0.6-1 .2mm, and

is about 1.1mm in this 2nd operation gestalt, for example. IVIoreover, the

diameter of this disk substrate 12 is 120mm. Here, the optical disk by this 2nd

operation gestalt is constituted so that record/playback of an Information signal

may be performed by irradiating the side in which the thin light transmission layer

1 8 was formed to the disk substrate 12 to a laser beam. Therefore, since it is not

necessary to take into consideration whether it has permeability as a disk

substrate 12, it is also possible to use the substrate which consists of metals,

such as aluminum, for example. Moreover, it is also possible to use the substrate

which consists of resin, such as a glass substrate or polyolefine, polyimide, a

polyamide, polyphenylene sulfide, and polyethylene terephthalate, as a disk

substrate 12.

[0073] Moreover, irregularity is formed in one principal plane 12a of this disk

substrate 12 in the shape of a truck. The crevice In the irregularity of the shape

of this truck serves as a part far from the side in which a laser beam carries out

incidence, and this crevice is called land 12b in this 2nd operation gestalt.



Moreover, the heights in irregularity serve as a near part from the side in which a

laser beam carries out incidence, and these heights are called groove 12c in this

2nd operation gestalt. Here, also in the 1st operation gestalt, for the same

reason, the ratio of the width of face Dl of this land 12b and the width of face Dg

of groove 12c, i.e., a duty ratio, (Dl/Dg) is typically chosen from within the limits

of 0.5-2.0, and it is suitably chosen from within the limits of 0.8-1 .2. Here, if an

example of the dimension in the irregularity of the disk substrate 12 is given in

this 2nd operation gestalt, the depth (depth of a crevice) of 0.77 micrometers

and a groove is set to 70nm for the track pitch (Tp) in a concavo-convex slot

truck, and a duty ratio will be set [ width efface ] to 1 .14 (0.82/0.72 =) in the width

of face Dg of 0.82 micrometers and a groove, using width of face Dl of a land as

0.72 micrometers.

[0074] Moreover, the 2nd reflecting layer 13 consists for example, of an

aluminum alloy, and consists of an AITi alloy in this 2nd operation gestalt, for

example. Moreover, also in the 1st operation gestalt, for the same reason, the

thickness of this 2nd reflecting layer 13 is chosen from 20-1 OOnm, for example,

specifically, is chosen as 60nm.

[0075] Moreover, the ingredient of the 3rd dielectric layer 14 can mention

ZnS-Si02 (the mole fraction is about 4:1 thing especially), for example, if it is

desirable an ingredient with low absorbing power and that an extinction



coefficient k consists of 0.3 or less ingredients and they also specifically take a

heat-resistant viewpoint into consideration to the laser beam for record/playback.

[0076] Moreover, the ingredient of the record auxiliary layer 1 5 is an ingredient

which contains at least one kind of compound chosen from the group which

consists of SnTe, SiN, SiC and GeN, PbTe, SnSe, PbSe, Bi2Te3, and Sb2Te3

as a principal component, and, specifically, carries out content of the specific

compound mentioned above to more than 70 volume % more suitably more than

50 volume %. Moreover, as for this record auxiliary layer 15, it is desirable to

contact homogeneity to a recording layer 16. Here, in this 2nd operation gestalt,

the record auxiliary layer 1 5 consists of SnTe(s).

[0077] Moreover, also in the 1st operation gestalt, the thickness a of the record

auxiliary layer 15 is larger than one fourth of the thickness d of the recording

layer 16 mentioned later, and is chosen from the range smaller than 3 times by

the same reason. That is, in the Thickness a and thickness d of a recording layer

16, the record auxiliary layer 15 is constituted so that d / 4< a<3d may be

materialized, and it is constituted from a viewpoint of improvement in a signal

property so that d / 2<=a<=2d may be materialized.

[0078] Moreover, a recording layer 16 consists for example, of a GeSbTe alloy.

Moreover, also in the 1st operation gestalt, since it is the same, the thickness d

of this recording layer 16 is chosen from the range of 5 nm<=d<=50nm.



Moreover, when the range of the thickness d which can obtain a good signal is

taken into consideration according to the knowledge acquired from the

experiment of the signal property in this invention person's recording layer 1 6, as

for the thickness d of a recording layer 16, it is desirable to be chosen out of the

range of 10 nm<=d<=40nm. Here, in this 2nd operation gestalt, the thickness of

a recording layer 16 is about 20nm.

[0079] Moreover, the ingredient of the 4th dielectric layer 17 can mention SIN, for

example, if it is desirable an ingredient with low absorbing power (absorption

coefficient) and that an extinction coefficient k consists of 0.3 or less ingredients

and they also specifically take a heat-resistant viewpoint into consideration to

the laser beam for record/playback. Moreover, the thickness of the 4th dielectric

layer 17 is chosen as 200nm or less, and is chosen as lOnm in this 2nd

operation gestalt, for example. In addition, in this 2nd operation gestalt, although

the 3rd dielectric layer 14 and 4th dielectric layer 17 were constituted from a

mutually different ingredient. It Is also possible to use the same ingredient of

each other, respectively.

[0080] In the optical disk by this 2nd operation gestalt constituted as mentioned

above, as shown in drawing 5 , from the side in which a cascade screen exists to

the disk substrate 12, incidence of the laser beam L2 is carried out, and when

the upper part of land 12b and each upper recording layer 16 of groove 12c



irradiate, record and/or playback of an information signal are performed.

[0081] Next, the manufacture approach of the optical disk 11 by this 2nd

operation gestalt constituted as mentioned above is explained.

[0082] That is, the pure disk substrate 12 (for example, thickness: 1.1 mm,

track-pitch:0.77micrometer, width-of-face:0.82micrometer [ of a land ],

width-of-face:0.72micrometer [ of a groove ], the depth of a groove: 70nm) which

prepared the guide rail (concave convex groove truck) is first manufactured by

the injection-molding method.

[0083] Next, the disk substrate 12 with which the concave convex groove truck

was formed is carried in in the 1st sputtering chamber, and is laid in the

predetermined location. Then, an AITi alloy is formed on the slot truck in which

irregularity was formed at least by the sputtering method using the target which

consists of an AITi alloy. Thereby, the 2nd reflecting layer 13 which consists of

an AITi alloy is formed on the disk substrate 12. Here, if an example of this

spatter condition is given, the pressure of 2.5kW and a controlled atmosphere

will be set to 1.3x10 to 1 Pa (I.OmTorr) for sputtering power, using inert gas,

such as Ar gas, as a controlled atmosphere. Then, the disk substrate 12 with

which this 2nd reflecting layer 13 was formed is taken out from the 1st sputtering

chamber.

[0084] Next, the disk substrate 12 formed to the 2nd reflecting layer 13 is carried



in in tiie 2nd sputtering chamber, and is laid in the predetemiined location. Then,

ZnS-Si02 is formed on the 2nd reflecting layer 13 by the sputtering method

using ZnS-Si02 target. Thereby, the 3rd dielectric layer 14 which consists of

ZnS-Si02 is formed on the 2nd reflecting layer 13. Here, if an example of this

spatter condition is given, the pressure of 0.6kW and a controlled atmosphere

will be set to 1.3x10 to 1 Pa (I.OmTorr) for sputtering power, using inert gas,

such as Ar gas, as a controlled atmosphere. Then, the disk substrate 12 formed

to this 3rd dielectric layer 14 is taken out from the 2nd sputtering chamber.

[0085] Next, the disk substrate 12 formed to the 3rd dielectric layer 14 is carried

in in the 3rd sputtering chamber, and is laid in the predetermined location. Then,

a SnTe alloy is formed on the 3rd dielectric layer 14 by the sputtering method

using a SnTe alloy target. Thereby, the record auxiliary layer 15 which consists

of a SnTe alloy is formed on the 3rd dielectric layer 14 at homogeneity. Here, if

an example of this spatter condition is given, the pressure of 0.3kW and a

controlled atmosphere will be set to 1.3x10 to 1 Pa (I.OmTorr) for sputtering

power, using inert gas, such as Ar gas, as a controlled atmosphere. Then, the

disk substrate 12 fomried to this record auxiliary layer 15 is taken out from the 3rd

sputtering chamber.

[0086] Next, the disk substrate 12 formed to this record auxiliary layer 15 is

carried in in the 4th sputtering chamber, and it lays in a predetermined location.



Then, for example, a GeSbTe alloy Is formed on the record auxiliary layer 15 by

the sputtering method. Thereby, the recording layer 16 which consists of a

GeSbTe alloy is formed. Here, if an example of this spatter condition is given,

the pressure of 0.3kW and a controlled atmosphere will be set to 0.4Pa

(S.OmTorr) for sputtering power, using inert gas, such as Ar gas, as a controlled

atmosphere. Then, the disk substrate 12 formed to this recording layer 16 is

taken out from the 4th sputtering chamber.

[0087] Next, the disk substrate 12 formed to this recording layer 16 is carried in

in the 5th sputtering chamber in which Si target was installed, and is laid in a

predetermined location. Then, SiN is formed on the 2nd reflecting layer 13 by the

sputtering method using N2 gas as reactant gas. Thereby, the 3rd dielectric

layer 14 which consists of SiN is formed on the 2nd reflecting layer 13. Here, if

an example of this spatter condition is given, using the reactant gas of inert gas,

such as Ar gas, and N2 gas as a controlled atmosphere, those flow rate will be

set into Ar:N 2= 3:1 , a pressure will be set to 0.6Pa, and sputtering power will be

set to 2.5kW. Then, the disk substrate 12 with which this 4th dielectric layer 17

was formed is taken out from the 5th sputtering chamber.

[0088] Then, as the cascade screen which consists of the 2nd reflecting layer 13,

3rd dielectric layer 14, record auxiliary layer 15, recording layer 16, and 4th

dielectric layer 17 is covered, light transmission nature sheet 18b is stuck



through glue line 18a using predetermined lamination equipment (not shown).

Thereby, the light transmission layer 18 is formed.

[0089] The optical disk 1 1 by this 2nd operation gestalt is manufactured by the

above.

[0090] According to the optical disk 1 1 by this 2nd operation gestalt, by carrying

out thickness a of the record auxiliary layer 15 within the limits of d / 4< a<3d to

the thickness d of a recording layer 16 It was checked that the same

effectiveness can be acquired also in the 1st operation gestalt, and the same

effectiveness as the optical disk 1 by the 1st operation gestalt can be acquired

also in the optical disk 1 1 constituted in this way.

[0091] As mentioned above, although the operation gestalt of this invention was

explained concretely, this invention is not limited to an above-mentioned

operation gestalt, and various kinds of deformation based on the technical

thought of this invention is possible for it.

[0092] For example, it may not pass over the numeric value and ingredient which

were mentioned in the above-mentioned operation gestalt for an example to the

last, but the numeric value different if needed and ingredient different if needed

from this may be used.

[0093] For example, in the 1st above-mentioned operation gestalt, although the

case where it applied to the write once optical disk to which it has the recording



layer 4 which consists this Invention of a phase change Ingredient, and record is

performed in postscript was explained, It does not necessarily restrict to a write

once optical disk, and, specifically. It Is also possible other optical disks and to

apply to a rewritable mold optical disk etc.

[0094] Moreover, it is also possible to use Ag alloys, such as other aluminum

alloys, such as an AlCu alloy, aluminum, silver (Ag), and an AgPdCu alloy,

copper (Cu), Cu alloy, etc. as an ingredient of the 2nd reflecting layer 13 besides

an AITi alloy, for example, although the AITI alloy was used as an Ingredient of

the 2nd reflecting layer 13 in the 2nd above-mentioned operation gestalt.

Moreover, in the 2nd above-mentioned operation gestalt, although what consists

of a GeSbTe alloy was used as a recording layer 16, it is also possible to use the

Ingredient of others, such as a GeTe alloy, a GelnSbTe alloy, and an AglnSbTe

alloy, as a recording layer 16 according to the property considered as a request.

[0095] Moreover, for example in the 2nd above-mentioned operation gestalt,

although the track pitch Tp In the concave convex groove truck formed in 1

principal-plane 12a of the disk substrate 12 was set to 0.77 micrometers Values

other than this value are sufficient if needed, and when NA is raised using 2

group lens using the blue laser whose wavelength is about 405nm and It carries

out to about 0.85 as a laser beam, 0.74 micrometers or less are specifically

concretely good In a track pitch Tp as for about 0.3 micrometers.



[0096]

[Effect of the Invention] The recording layer constituted possible [ record of an

information signal
]
by irradiating a laser beam on the field in which irregularity

was prepared in one [ at least ] field of a disk substrate, and the irregularity of a

disk substrate was prepared according to this Invention as explained above, The

optical record medium with which the cascade screen to which the laminating of

the record auxiliary layer which adjoined the recording layer was carried out at

least was prepared is set between the thickness d of a recording layer, and the

thickness a of a record auxiliary layer. By constituting so that d / 4< a<3d may be

materialized, the degree of freedom for acquiring a good signal property can be

raised, it excels in a signal property in record, playback, etc., and the optical

record medium which has high dependability can be obtained.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1] It is the sectional view showing the optical disk by the 1st operation

gestalt of this invention.

[Drawing 2] It is the graph which shows the thickness dependency of the record



auxiliary layer of the carrier In the optical disk by the 1st operation gestalt of this

invention.

[Drawing 3] It is the graph which shows the thickness dependency of the record

auxiliary layer in the signal amplitude in the optical disk by the 1st operation

gestalt of this invention.

[Drawing 4] It is the graph which shows the thickness dependency of the record

auxiliary layer of the cross talk signal in the optical disk by the 1st operation

gestalt of this invention.

[Drawing 5] It is the sectional view showing the optical disk by the 2nd operation

gestalt of this invention.

[Drawing 6] It is the triangular graph which shows the suitable presentation of the

phase change recording layer in the optical record medium by this invention.

[Drawing 7] It is the triangular graph which shows the suitable presentation of the

phase change recording layer In the optical record medium by this invention.

[Drawing 8] It is the triangular graph which shows the suitable presentation of the

phase change recording layer In the optical record medium by this invention.

[Description of Notations]

1 11 ... 2 An optical disk, 12 ... A disk substrate, 2a, 12a ... One principal plane,

2b, 12b ... A land, 2c, 12c ... A groove, 3 ... The 1st dielectric layer, 4 16 ... 5 A

recording layer, 15 ... A record auxiliary layer, 6 ... The 2nd dielectric layer, 7 [ ...



The 3rcl dielectric layer, 17 / ... The 4th dielectric layer, 18 / ... A light

transmission layer, 18a / ... A glue line, 18b / ... Light transmission nature

sheet ] ... The 1st reflecting layer, 8 ... A UV-cured resin layer, 13 ... The 2nd

reflecting layer, 14


